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(57)Abstract: 

PROBLEM TO BE SOLVED: To estimate the causes of a 
failure by listing up the failure which may actually occur, 
performing a circuit simulation assuming the failure, and 
comparing the simulated result with actually measured value. 
SOLUTION: A failure list creating unit 6 consists of a layout 
information unit 1, a process information unit 2 ? and a failure 
knowledge database unit 3, thus listing up a failure which is 
assumed to occur in a possible failure region. One assumed 
failure is selected from the elements of a failure list 7, circuit 
information when the assumed failure occurs is created from 
equivalent circuit information 5 f a circuit operation for a 
possible failure region obtained from circuit operation 
information 1 1 is simulated by a circuit simulation 8, and the 
simulated result is outputted as simulation data 12. A 
comparison unit 13 compares the circuit operation 
information 1 1 with the simulation data 12 and assumes that 
the assumed failure actually occurs in a failed device 9 when 
both agree. 
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< English translation) 

Relevant portions of Japanese Patent Application Laid-open 
No. 9-80121 published on March 28, 1997 

[0020] With reference to drawing 1, the layout information 
unit 1 contains the layout data in the possible failure region 
in the failure device 9. Moreover, the process information 
unit 2 contains the structural data of the device which 
determines the electrical property of the failure device 
9 (a component parameter, wiring information, parasitic 
effect , e tc . ) . 

[0021] The failure knowledge database unit 3 is a knowledge 
database which stores the knowledge information (for a rule 
of thumb to be included) about what kind of failure occurs 
or what kind of failure easily occurs in failure of the 
integrated circuit. 

[0022] The circuit extraction unit 4 inputs data from the 
layout information unit 1 and the process information unit 

2 and creates, the so-called equivalent circuit of the 
transistor level which consists of a transistor which 
describes the normal electrical operation in the possible 
failure region in the failure device 9 , resistance, capacity, 
etc . , and outputs the equivalent circuit information 5 which 
consists of the connection information (netlist) and each 
element value information (the device parameter for circuit 
simulation etc. is include) . 

[0023] The failure list creation unit 6 lists the failure 
predicted in the possible failure region with reference to 
the data of the layout information unit 1, the process 
information unit 2, and the failure knowledge database unit 

3 including the physical location and physical factor of 
the failure on the layout, and the location and mode of the 
failure in the equivalent circuit in the possible failure 
region, and creates the failure list 7. 

[0024] The signal measurement unit 10 acquires an input 
signal, an output signal and a signal of the predetermined 
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joint (node) in the equivalent circuit for this equivalent 
circuit by actually operating the failure device 9 based 
on the equivalent circuit information 5 in the failure device 
9 in the normal operation mode in the possible failure region, 
thereby acquiring the circuit performance information 11. 
[0025] Here, one failure is chosen from the failure list 
7 and considered as assumed failure (it is called "the 
processing step A") . 

[0026] From this assumed failure, the equivalent circuit 
information 5 and the input signal for the equivalent circuit 
in the circuit performance information 11, the behavior of 
the failure device 9 assuming that assumped failure is 
existed is sought by the circuit simulator 8, and simulation 
data 12 is obtained (it is called "the processing step B") . 

[0027] When the comparing unit 13 inputs the circuit 
performance information 11 and the simulation data 12, and 
compares them, and if both agree, assumed failure is 
outputted. And if they disagree, it is not necessary to 
output information especially (it is called "the processing 
step C") . 

[0028] And the processing steps A, B, and C are repeated 
about all the elements of the failure list 7 , or some elements 
(in case failure is detected and in case processing is 
suspended etc . ) . 

[0029] With reference to drawing 1, the operation modes of 
embodiment are explained in detail below. 

[0030] From the layout information unit 1 and the process 
information unit 2 , the circuit extraction unit 4 calculates , 
for example, (a) layout information of each wiring in the 
possible failure region, (b) connection information on 
wiring via through hole, (c) length and width of wiring, 

(d) size of the transistor, (e) connection state of the 
transistor and wiring, (f) physical relationship between 
each wiring, (g) three dimensional layout information on 
each element, (h) resistance value of wiring, (i) parameters 
of the transistor, (j) inter-wiring capacity, (k) element 
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value of each element, etc. and expresses the normal 
electrical circuit formed in the possible failure region 
by the equivalent circuit including such elements as the 
transistor, resistance and capacity, thereby creating the 
equivalent circuit information 5. 

[0031] Moreover, respective comparison tables are created 
for each wiring and element formed in the possible failure 
region, and for each wiring (node) and element in the 
equivalent circuit in the normal operation mode in the 
possible failure region . And, these are combined and output 
to the equivalent circuit information 5. 

[0032] The failure list creation unit 6 lists the failure 
which is expected to occur in the possible failure region 
according to the layout information unit 1, the process 
information unit 2, and the failure knowledge database unit 
3. This lists the part where closed-circuit failure may 
occur from the predetermined threshold value based on the 
failure knowledge in the failure knowledge database unit 
3, for example, the knowledge that closed- circui t failure 
easily occurs between closely connected wiring. 
[0033] Moreover, based on the knowledge that generally 
disconnection of wiring easily occurs in the through hole 
section, the through hole section is extracted from the 
layout data in the possible failure region, and it lists 
what kind of failure occures as a probable failure according 
to an occurrence of disconnection of wiring. 
[0034] In the failure knowledge database unit 3 , the failure 
knowledge acquired from the knowledge information about 
failures, such as failure in the wiring system, the 
transistor system, and relating to both, is compiled and 
stored in a database. 

[0035] Based on the failure knowledge stored in the failure 
knowledge database unit 3, the failure list listed up and 
output by the failure list creation unit 6 is composed of 
probable failures as its elements. Each element in the 
failure list contains each information on the failure 
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location on the layout and the source of failure, and the 
failure location in the equivalent circuit and the failure 
mode of the failure. 

[0036] The signal of each part in the possible failure region 
in the failure device 9 is observed by the signal measurement 
unit 10 . At this time, the signal to be observed is indicated 
beforehand as explained later . The observed signals of each 
part in the circuit are recorded and stored as circuit 
performance information 11 in the predetermined memory 
region. 

[0037] One failure (assumed failure) assumed by the element 
of the failure list 7 is chosen (processing step A) , circuit 
information when the assumed failure occurs from the 
equivalent circuit information 5 to the possible failure 
region is created, the circuit performance is simulated by 
the circuit simulator 8 when the circuit is given the input 
signal to the possible failure region obtained from the 
circuit performance information 11, and it outputs as 
simulation data 12 (processing step B) . 

[0038] When the comparing unit 13 compares the circuit 
performance information 11 which is the actual observational 
data of the failure device 9 with the simulation data 12, 
and both agree, it is presumed that assumed failure is 
actually occurring in the failure device 9, and the assumed 
failure is output. Conversely, when both disagree, it is 
determined that the assumed failure is not occurring in the 
failure device 9 (processing step C) . 

[0039] Like the above, the processing steps A, B, and C are 
performed about all the elements of the failure list 7, or 
some elements. 
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